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A System Containing A Multi-User Virtual Learning Environment 



TfrH"fthr Tnvent "» n 

The present invention relates to a multi-user distributed interactive virtual reality 

5 environment, and more particularly, to a multi-user interactive virtual environment for 
collaborative learning through task-based group interaction monitored by a configurable 
project facilitator. 



10 



flntfrffTTTim 1 nf t h » Invention 

Advances in memory storage and processing capabilities for computer hardware, 

telecommunication networks, and multimedia technology have facilitated the 
development of distributed real-time virtual reality simulations in which users can 
interact with each other in a fashion that closely resembles actual reality. Improved 
Internet browser software supports three-dimensional graphics for computerized 
15 generation of "scenes," virtual representations of physical objects or locations. Thus, 
users of virtual reality programs on computers connected through dedicated networks or 
through the Internet can interact within a multi-user virtual reality environment 
Current network-based virtual reality applications, such as virtual three- 
dimensional maps for promoting tourism or computer-generated motion video for 
20 adverusmg,haveg OT erallybe^ Wbilethree- 

dimensional multi-user virtual reality environments are used in military simulations and 
animated / action and adventure computer games, there are no current facilitator-led 
three-dimensional multi-user virtual reality environments to address general and/or 
specific business needs. Moreover, existing multi-user virtual reality environments do 
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not provide a structure to effect collaborative interaction between participants and to 
guide participants to achieve team-oriented goals. 

Summary ftff tt 1 " Invention 

The present invention relates to a virtual environment for solving business- 
5 oriented problems by interactive-collaborative learning involving one or more 
participants that are monitored by a facilitator. Upon "entering" the virtual 
environment, each participant chooses a virtual persona or "avatar" and each participant 
may navigate through the virtual environment individually or with other participants. 
The facilitator guides and monitors participants' navigation through the virtual 
10 environment and the facilitator may prompt the participants to negotiate complex 
problems presented by a software application to reach coUaborative decisions. 
Additionally, the facilitator may interact one-to-one with each participant or interact 
with a selective group of participants or with all of the participants. 

One feature of the present invention is to provide a virtual environment on a 
1 5 distributed network where participants executing three-dimensional applications on 
desktop computer systems are connected to each other and a facilitator via the network 
and the participants may communicate with each other and the facilitator through the 
network. 

Another feature of the invention is to provide a configurable facilitator for 
20 modifying the virtual environment based on the participants' performance. The 

facilitator functions may be automated or controlled by 'real-time' human interaction 
and they may reside on a desktop computer system or a server system. The invention 
allows the facilitator to administrate interaction among and between each of the 
participants and to facilitate collaboration and joint decision-making by participants. 
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The facilitator may selectively communicate with one of the participants, with a selected 
group ofmepa^dpantsand/orwimaUoftheparticipants. Additionally, the facilitator 
may selectively control navigation of one or more of the participants through the virtual 

environment. 

5 Another feature of the invention is to provide a virtual environment where a 

computer system enables assignment of ownership of items by participants such that, 
the owner of each item may navigate the virtual environment in a particular way not 
omerwisenavigablebyotherparticipants. Ownership of the items may be transferred 
directly between participants or through the facihtator and the facilitator may control 

10 acquisition of ownership of items. The computer system keeps track of ownership of 

each item in the virtual environment. 

Another feature of the invention is to provide a virtual environment where the 
facilitator or the computer system controls aspects and/or elapsed time of the virtual 
environment The computer system also maintains a state of each of the participants as 
15 meynavigatethroughfoe Each participant's state includes the 

participant's^^ 

and ahistory of tasks completed by the participant The facilitator accesses the state to 
administrate navigation of the corresponding participant 

Another feature of the invention is to provide a virtual environment where each 

20 participant is associate 

otherparticipants. The participants may selectively communicate with each other 
through the computer system or via the computer system through the Internet The 
communication may include voice communication and gesturing. 
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least one of the participants. 

Ye , anofterf=a BM ofU.=mve n Smis t op ro videav«e^=nt where 

^andreo^.oac<uireowne^ m .«i«em. Thecomputersystemmayalso 

,o .^hta^i-*-^"'— *^ -,--h * i,-^,-, 

the information to the desktop compote' systems. 

Yet stm aMtoer feature of Ptese* ta^^ 

line by means of electronic voice transmission. 
! 5 Additional features and advantages of the invention will be set forth in part in 

thedescriptionthat follows, andinpart will be obvious ftom the description, or may be 

learned by practice of the invention. 

Toachievethe features andin accordance with the, urpose of the invention, as 

coupled to the computer system, that administrates interaction among a* of the 
plurality of user systems and between each the the plurality of user systems and the 
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virtual environment. 

Itljrf PHfriptiftTI »f thePdHBIgS 

The accompanying drawings, which are included to provide a further 

5 understands^ 

specification, in^-*«rf«» — «^^ fcd ^ 

serve to explain the principles of the invention. 
In the drawings: 

Fig. 1 Ulustratesacomputern^ 
10 reality environment may be incorporated; 

Fig. 2 illustrates an alternate embodiment of a computer network in which the 
inventive multi-user virtual reality environment may be incorporated; 

Fig. 3 illustrates interactions between client components and server components 

on the computer network; 

Fig. 5 illustrates a flow chart of an application that utilizes the present invention. 

mi r « of T UT TB"™""» EMBODIMENTS 

In present invention, participants to the virtn,u«wtomnent solve boriness 

facilitator, ^p^^^tm^^^™ 1 ^*"* 
e.ecuwonades.^c.mpuu.s^toadisrtbutedneworl. Upon "entering" the 

virtual envtonment, each participant chooses a virtual p^sonao, W^dthe 

p^cipantmay navigated 
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participants. TtefaciUtatormom^ 

virtual environment andthe facilitator may mteract one-to^ne with each participant M 
interact with a selective group of participants or with all of the participants. 

Fig. 1 isanexampleof a local area network (LAN) 100 that is configured to 
5 connectcomponentsexecutmg.vir^ 

c^nentscanmte^^ LAN 100 may include a 

server 102, one or more desktop computer systems (illustrated as computer systems 104, 
106,108, 110)and peripherals such as printers and/or other devices 112 that may be 
sharedbycomponentsonLANlOO. Computer systems 104-110 may serve as clients 
10 for server 102 and/or as clients and/or servers for each other and/or for other 

components connected to LAN 100. Components on LAN 100 may be preferably 
connected together by cablemedia, for example copper or fiber-optic cable, and LAN 
100 typology may be a token ring topology 114. As wouldbe apparent to those of 
ordinary skill in the art, other media, for exanmle wireless media such as optical and 
15 radiofrequency.mayalsoconnectcomponentsonl^l^ 
topologies such as Ethernet may be used. 

Data may be transferred between components on LAN 100 in packets, i.e., 
blocksofdatathat are individually^ 

a^expandednetworkbyconnectingLANlOO to other computer networks, such as, the 
20 m tanet,otherLANsorWideAreaNetworks(WAN). Routers are hardware devices 
thatn^ymcludeaconventionalprocessor.memory,^ 

network*, which it connects. Hence, components on the expanded network may share 
information and services with each other. It should be noted that, computer systems 
1 04-1 10 may be connected directly to other computer networks through modems or 
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other connection devices, inus, corny , 

TCP/IP Layering Model Protocol. It should be ooWtha< other kwMt* 



Ma^e^oo^.ofacoH.p^neWork^tawhiehtopre^ 
invention ' eW °* 2 °° 
^.S^aoe^ed^^des^^sy^^m Routers 

22 4a K c„™c te d to d Kl n ttn .et22«u 1 ro» E h m od H o230. ..should be noted that other 
^nonnteansn^beuufced. DesKop cottpuKr sy*e»s 208-2.8, 220 and 224 

sys ttm ..sys,e„s208-218,220and224. Component on the expanded network are 
^t.rnk********** As W >uldbeapp*en<,<he 

PfcSB^km-*— -»P-*** 3^,,,,I "' , * ,,,,-II, ' 

e^^in^wiutcornponen^s^erSSO. As BM>k Fig. 3, clie* 302 

^bec Om =et^ to aJAVA™b^serv„352thro»ghac n e«con«,Uer304. 
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^teMedK^cauontRMT,. Ibp-fc-— 

served. Theinvol^me«»d.a re th OT aSerex e cu.=do I .*e S «ver352. 
5 E^destopconp.tersystemlO^llOmyalsoWude.dc^ 

V^K^M0d e lU ng »ag e s(VB M L)«.wi« lJ AyA™ba K d S er,er352. 

reaMtyerwi— AVBML^SOeexotangesVRMLdat.^.VRML 
,0 c^™ V s m er 35 4. N »-VBMLi^ OT ^^*» d « 3(Bmaybe 
stored in databases 358, 360 or 362 and community server 354 transmits VRML 
ir ^.ons«.redinVRmd» tt bases364 to VRMLc 1 ien,306. CUen.302 

environmenr^e^connn^cate^^other. a,*.-*— — 

• „,i rt Apr methods for verbal communication between users in 
that voice compression and other metnoos ror v«u 

the virtual environment might also be used. 

Usersondes^cc^sys^^nOn^useNe^Navig^™ 

Browser B^,^-^^—^'^^ 

^^interfac^Oac^sseslocaUy stored V^infcnr^th^b, 
precede, eacbdesktopsysfcml04.no. JAVA™ observer 352 may be 
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coveted toaHyper^ 

infonnationontheweb. Browser 308 accesses and displays Hyper Text Markup 
Language (HTML) documents on the web through the HTTP web servers. 

Uponauser logging on toadesktop computer system 104-110, cUent 302 
5 forwards the user authentication information to server 352 for storage in biographical 
database 358. Biographical database 358 stores, among other things, organized 
information corresponding to the results of exercises performed by user, and users- 
profiles. Meventstriggeredby^ 
complete audit of how the system is used. 
10 According to the invention, virtual reality environment 400 is tailored to 

function as a template for solving business problems. Virtual reality environment 400 
includes a facilitator 404 and one or more participants 406. The facilitator 404 guides 
and monitors the navigation of the participants ttaough virtual^ 
to prompt the participants to negotiate complex problems and reach coUaborative 
15 decisions. Functions 408 of facilitator 404 include debriefing and/or teaching the 

participants, adding challenges to the virtual reality environment and/or modifying the 
environment. For example, facilitator 404 may describe a business problem and an 
associated exercise to the participant; time how long participants collaborate before a 
solution to the business function is found; move the participants to other locations in 
20 virtual envtronment 400 and increase or decrease the difficulty of each exercise based 
on the participants' performance. Functions 408 of facilitator 404 may be automated or 
controlled by "real-time" human interaction. Participants 406 in environment 400 
followasmpt and they may mom 

to ensure coUaboration in arriving at a solution to a business problem. Additionally 
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participants 406 must collaborate and communicate to solve simulated exercises m 
virtual environment 400. Skills developed by participants 406 in environment 400 are 
applicable to solving real-time business problems/issues. 

Each participant 406 and facilitator 404 in environment 400 chooses his/her own 

5 virtaalpersor*or"avala^ 

participants' faces may be mapped onto the avatar bodies. Environment 400 is divided 
into virtual reality scenes 412 where all participants reside. While participants 406 
usually reside within the same virtual reahty scene, a participant imymdividually 
navigate within the same virtual scenes. Facilitator 404 may also move participants 
10 within the same scene and/or into and out of scenes individually or as a group. 

Facilitator 404 may generate commands either through automation or human interaction 
to move the participants 406 along to subsequent scenes. Participants 406 may also 
move to subsequent scenes or scenes in environment 400 in response to actions by an 
individual participant, by the group, or by the facilitator. 
15 When the facilitator functions 408 are performed through human interaction, 

options for momrying environment 400 are contmually presented to me facmta^^ 
For example, facilitator 404 may increase or decrease the level of difficulty of each 
exercisebasedonmeperformanceofparticipaBts^ FaciUtator 404 may also 'listen' 
to dialogue between the participants, and when they are confronted with additional 

20 challenges, and fa^^ 

wait until an event occurs before commencing the next scene. Upon monitoring 
interaction among participants, facilitator 404 may selectively communicate with each 
participant, with a group of participants or with all of the participants. For example, 
during an exercise, if facilitator 404 determines that a particular participant is having a 
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problem, facilitator 404 may provide one-on-one attention to that participant or instruct 
other participants or groups of participants on how the help the participant with the 
problem. 

By controlling functions 408 of facilitator 404 through real-time human 
5 interaction, the present invention enables dynamic operation flows, i.e., exercises are 
implemented based on real-time interaction with human. Thus, the invention offers an 
advantage over script operations of three-dimension games where the flows of these 
games are predetermined by predefined decisions in the script. Hence, the flow of 
exercises in environment 400 is dynamic and subject to input from facilitator 404. 
10 The facilitator concept enables the multi-user virtual environment 400 to serve 

as a learning tool. This concept gives participants 406 partial control to navigate 
through environment 400 in accordance with facilitator 404. Facilitator 404 has 
privileged access to control the virtual environment 400 in order to create a learning 
environment. Examples of applications that may lend themselves to this mode of 
15 learning include hazardous materials training, precision manufacturing, plant operations, 
military command and control, military field training, and group engineering and design 
applications. Thus, the facilitator 404 adds a structure to VRML technology that affects 
collaborative learning between participants and guides participants to achieve team- 
oriented goals over and above script-operation of three-dimensional games. 
20 According to the invention, functions 408 of facilitator 404 and functions 

associated with events in the business exercise are stored on server 350. It should be 
noted that functions 408 of facilitator 404 may also be stored on a desktop computer 
system / client 302. Server 350 maintains the states of each participant 406 as they 
navigate through the virtual environment. Each participant's state includes the 
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participant's location in the virtual environment, a list of items owned by the participant 
and a history of tasks completed by the participant. The history of each participant's 
task is stored in databases 360-362 to maintain a complete audit of how the system is 
used. The facilitator accesses each participant's state on the server to administrate 
5 navigation of the corresponding participant. 

When a new scene 412 is transmitted to each client 302 (loaded into the memory 
area on each desktop computer 1 04-1 1 0), triggers automatically are set for the next 
scene. Upon the occurrence of a trigger, client 302 forwards a request to JAVA™ based 
server 352, which then instructs client 302 to load VRML data (from client 302 hard 
10 drive or community server 354). All activities are stored into the event or transaction 
database 360-368 for later evaluation of the business exercise. 

While an example of a virtual reality application is presented below to illustrate 
features of the inventive system, it should be understood lhat numerous applications 
may be applied to this invention and the scope of this invention is not confined to a 
15 particular apphc^on, scenario or role-playing exercise. Fig. 5 illustrates a flowchart of 
a virtual reality application that utilizes the present invention. The application revolves 
around a team of employees from a fictional company. The team is challenged to travel 
to a bridge site in a distant city where construction of a bridge has stopped because of 
the differing needs of a variety of neighborhood, political, and business stakeholders. 
20 The team must ddermine what caused the stoppage and present a solution to continue 

construction of the bridge. 

Planning for the project and the journey itself presents a variety of opportunities 
for the team to exercise communication, listening, and information sharing skills. The 
team members in this application must share responsibUities, use collaborative decision 
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making and problem solving skills, and build conflict management skills. After a 
workable solution is found, the team members virtually complete the bridge. To 
increase the complexity of the challenges presented to the team, as the team moves 
through the virtual environment, the facilitator may escalate the degree of difficulty in 
5 each scene. For example, the facilitator may place a road block on a virtual road to the 
bridge to test information sharing between team members. 

In Step 510, upon entering the virtual reality environment, each participant 
avatar enters a virtual three-dimensional lobby where a receptionist "bot", a system 
generated animated object, plays a prerecorded welcoming message. The receptionist 
10 bot 'instructs' the participants to visit different virtual rooms where information about 
the role-playing exercise and the process of collaborative decision making, conflict 
management, and methods of negotiating are presented. In Step 520, each participant 
avatar is instructed to roam through some of the virtual scenes to become comfortable 
with the virtual environment and to later return to the virtual lobby to begin a business 
15 exercise. 

In Step 530, each participant avatar enters into a virtual practice room where a 
tutorial on how to navigate virtual locations and communicate with other avatars is 
presented. For example, avatars learn how to take possession of virtual objects and 
transfer virtual objects to other avatars, drive a virtual automobile, and communicate 
20 with other avatars, either through private conversations with another avatars, semi- 
private conversations with portions of the group, or a group-wide discussion. Users of 
the system also learn about menu features, such as a help button, a timer, inventory 
boxes, and a status bar (health, rest and food), that appear on each desktop computer 



screen. 
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In Step 540, participant avatars are instructed to enter a virtual conference room. 
When the last avatar enters, the business exercise begins. At this point, the users 
represented by the participant avatar hear a voice that is associated with the facilitator 
avatar. This speech, either electroniccally generated or spoken by a human instructor, 
5 introduces the users to the business problem. In Step 550, the facilitator avatar then 
assigns the participant avatars to roles which include a community relations manager, a 
finance manager, a marketing manager, an operations manager, a human resources 
manager, and a sales manager. Each role within the fictional corporation entails a 
variety of inter-company politics to add reality to the business exercise. 
10 In Step 560, the facilitator avatar introduces shared responsibilities and items, 

represented by icons, to the participants' avatars by triggering the system. Examples of 
icons may include a cell phone icon, a debit card icon, a travel map icon, and an 
employee manual icon. The cell phone icon may be used to make calls during the 
journey, the debit card icon may be used to pay for the participants' virtual overnight 
1 5 stay and meals. The travel map icon may be used to guide the participants to the virtual 
construction site and the employee manual icon may be used to explain the company's 
policies on personal resources (meals and rest stops), cell phone usage, appropriate 
usage and balance of the debit card, and the bonus plan at the company. The items may 
be divided among the participant avatars and the participants are given a certain amount 
20 of time to decide which participant is responsible for a particular item. The facilitator 
monitors communications between the participants, and if they are unsuccessful in this 
task, the facilitator enters the virtual environment on each desktop computer and assists 
the user on mat computer in negotiating through the task. If necessary, i.e., there is no 
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agreement among the participants, the facilitator may assign items to each participant 
avatar. 

In Step 570, the facilitator starts a discussion of travel planning issues. The 
participants must jointly decide, from a list of available choices, on which type of 
5 vehicle to rent, insurance coverage to buy and route to travel. Again in Step 580, the 
facilitator monitors the participants' collaboration during discussions associated with 
the travel planning decisions, and is able to interject to assist, provide guidance and/or 
impose a particular solution. 

Upon receiving a call mforrning them that their virtual car is ready, the 
10 faciUtatorinstmctsmeparticipantstobeginthejourney. The journey to the bridge site 
destination is designed to function as a communication and joint decision-making 
exercise, monitored by the facilitator. The participants may confront several possible 
challenges, depending in part upon the facilitator's judgment regarding the prudence of 
the participants' collective decisions. For example, the participants may be detained by 
15 apolice officer hot for opting to travel beyond the legal speed limit, which will consume 
their time and financial resources. Along the journey, the participants may encounter 
obstacles including flooding conditions, traffic, road construction, hunger and sickness 
requiring a hospital visit The participants may also be forced to stop for fuel, rest stops 
and food at inopportune times. The role of the facilitator is to impose an optimal 
20 number of obstacles, according to the skill levels demonstrated by the participants, to 
provide opportunities for the participants to practice managing business conflicts. 

As the participant avatars navigate through the virtual environment, each 
participant must keep track of his/her assigned item, for example, the debit card icon. 
The server system also keeps track of each object and the resources available therein. 
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The facilitator monitors conversations among the participants to examine the level of 
information sharing and the facilitator evaluates the quality of the participants' 
discussions for accessing each participant' s progress. In Step 590, when the participants 
successfully reach the work site, a site manager provides background about the issues 

5 thatrelatetotheworkstoppage. The participants are asked to meet with all parties and 
devise a solution. Locations at the work site, for example, virtual trailers, are provided 
for the participants to hold discussions with the opposing groups. After hearing each of 
the issues, the team gathers in another location and decides upon a course of action. 
Again, the facilitator monitors this discussion for later evaluation. In Step 600, after the 

10 site manager approves the plan, the team moves to the cranes and watches as the virtual 
bridge is successfully constructed. Upon the conclusion of the project, the participants 
return to the initial virtual conference room with the facilitator to debrief and discuss the 



exercise. 



The foregoing description has been directed to specific embodiments of this 
15 invention. It will be apparent, however, that other variations and modifications may be 
made to the described embodiments, with the attainment of some or all of then- 
advantages. Therefore, it is the object of the appended claims to cover all such 
variations and modifications as come within the true spirit and scope of the invention. 
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Claims: 

1. A mulu-user,distribu^ 

a computer system for generating and controlling a virtual environment; 
aplurality of user systems, coupled to said computer system, that conm.umcate 
5 withoneanomerthroughthecomputersystem;and 

a facilitator system, coupled to said computer system, that adininistrates 

plurality of user systems and the virtual environment. 

2 . Tfcesystemofcla^ 

10 withone of said plurality ofuser systems. 

3. Thesystemofclaiml.whe^ 
with aportion of said plurality ofuser systems. 

4. Thesystemofclaiml^^ 
with all of said plurality ofuser systems. 

13 5. T*^*^^**^^**^^ 

navigationofoneofsaidpluraUty ofuser systems to ugh me virtud environment. 

6. The system of claim 1, wherein said facilitator system selectively controls 
navigationofsaidplu^ 

7. The system of claim I, wherein said facilitator system controls aspects of the 

20 virtual environment. 

8. The system of claim 1, wherein said computer system controls aspects of the 

virtual environment. 

in the virtual environment. 
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10 . lta ^«rd*i.^— 

in the virtual environment from a particular perspective. 

5 represented as an avatar in the virtual environment. 

an avatar associated with another one of said plurality of user systems. 
13. The system of claim 10, wherein said facilitator system selectively views a 
particular perspective of at least one of said plurality of user systems. 
10 14 Amemodmamulti-user,ast^ 

comprising the steps of : 
system; and 

administrstmg through said facilitator system interaction among each of said 

virtual environment. 
20 15. Themethc4ofclaimUf»rther<^^ 

e^catingbetween said facilitator s^tem and oneof saidplurahty of use, 

systems. 

16. TtamemrtofclataUfurtecompr^ 
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systems. 



17. The method of claim 14 further comprising the step of selectively 
cornmunicatingbetween said facilitator sys^ ^ 
5 18. Thememodof claim 14 furte^^ 

through said facilitator system navigation of one of said plurality of user systems 
through the virtual environment 

19. The method of claim 14 further comprising the step of selectively controlling 
through said facilitator system navigation of said plurality of users systems through the 

10 virtual environment. 

20. The method of claim 14 further comprising the step of controlling through said 

facilitator system aspects of the virtual environment. 

21. The method of claim 14 further comprising the step of controlling through said 
computer system aspects of me virtual environment. 

15 22. Thememodofclaim20^ 

facilitator system an elapsed time in the virtual environment. 

23. The method of claim 14 further comprising the step ofnavigating by each of 
said plurality of user systems through the virtual environment. 

24. The method of claim 23 further comprising the step of representing each of said 
20 plurality of user systems as an avatar in the virtual environment. 

25. The method of claim 24 further comprising the step of perceiving by one of said 
plurality of user systems an avatar associated with another one of said plurality of user 
systems. 
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^said^.sys.^apart^p^veofa.leas.oneof^ptaaH^of 

user systems. 

5 27. A multi-user, distributed, interactive, virtual reality system comprising: 
a computer system for generating and controlling a virtual environment; 
an item in the virtual environment having characteristics associated with 

ownership; and 

a pluraUty of user systems, coupled to said computer system, that are capable of 

10 owning said item. 

acquires ownership of said item. 

29. The system of cla^^ 

one of saidplurality of user systems to navigate the virtual environment ma particular 

15 waynotothervrisenavi^^^ 

30. The system of claim 28, further comprising a facilitator system, coupled to said 



item. 



31. Ttesystemofd^Srrta^ 

20 of said plurality of m« system, that grants one of said plurality of user systems 

ownership of said item. 

32. The system of claim 28, wherein ownership of said item is transferred directly to 
another one of said pluraUty of user systems. 
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said user systems. 

34 ^^t^Tl^'m^***"'*-'"***'" 

^ers^ta.^owne^ofsaid^direcfly^saido^oneof 

saidptaratttyofuser systems another oneofsaid ptarattty of us« systems. 



5 



35 Ti,^«^d*^l.^^•»^»*^ , « , ^"* ,- * , '" 

10 o^goneofsaidpl^ofusers^sto^eroneofsaidpl^of^ 

systems. 

of said plurality of user systems. 
15 37. TT.es^ofclataas.nmher^nstagafadli^rsyaem.co.pled.oone 

said OMing one of said plurality of user systems. 

38. T*^*^*^*'^^"*''"**'*'" 

item in the virtual environment. 
20 39. ^esys^ofe^JT^ereinex^lesofioonsofsaidi^uKl.deoneof 

ak ey,apavmentrnstrument,atele^ 

40. ^^^^^^^^^^^ 
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steps of: 

generating and controlling said virtual environment through said computer 

system; and 

associating ownership of said plurality of items in said virtual environment with 
5 said plurality of system users. 

41 . The method of claim 40, farmer comprising the step of acquiring ownership of 

42. The method of claim 40, farther comprising the step of permitting said owning 
10 oneofsaidplurahtyofusersystemstor.vigatemev^ 

waynotomerwisemv^ 

43 . The method of claim 40, further comprising the step of granting one of said 

computer system,. 
15 44. TT, e metlrtofclaim40,Sntterccm^ 

ptaahty of use, systems ownerchip of said item by a MM* system, coupled to said 
one of said plurality of user systems. 
45. Themetoodofclaim40,^ 
said item directly to another one of said plurality of user systems. 
20 46. Thememodofclaim45,^^ 
saiditemdirec^^^ 
said plurality of said user systems. 
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47. The method of claim 40, further comprising the step of transferring ownership of 
said item directly from said owning one of said plurality of user systems to another one 
of said plurality of user systems by facilitator system, coupled to said computer system. 

48. The method of claim 40, further comprising the step of transferring ownership of 
5 said item directly from said owning one of said plurality of user systems to another one 

of said plurality of user systems by facilitator system, coupled to one of said plurality of 
user systems. 

49. The method of claim 40, former comprising the step of controlling through a 
facilitator system, coupled to said computer system, acquisition of ownership of said 

10 item by said owning one of said plurality of user systems. 

50 The method of claim 40, further comprising the step of controlling through a 
facilitator system, coupled to one of saidplurality of user systems, acquisition of 
ownership of said item by said owning one of said plurality of user systems. 

51 . The method of claim 40, former comprising the step of tracking ownership of 
15 said item in said virtual environment through said computer system. 

52. A multi-user, distributed, interactive, virtual reality system comprising: 

a computer system for generating and controlling a virtual environment; and 
aplurality of user systems, coupled to said computer system, that navigate 
through the virtual environment and that selectively communicate with one another via 

20 said computer system. 

53. The system of claim 52, wherein said communication occurs between at least 
two of said plurality of user systems via said computer system through the Intemet. 

54. The system of claim 52, wherein said communication includes voice 
communication. 
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55. The system of claim 53, wherein said communication includes voice 
communication. 

56. ThesystemofclataStwh^Saidcramnumcati.fflinduaesgstimS- 

57. T tx ^ofo\^5X«^^<^» M '^^ B ' S ^ 

5 58. Thesys.emofotoSZ.whe^atle.s.twoof^dplm.iityofu.ersyst™ 

create wift one another via computer syste* vimou. commumcunngtoatleast 
one other of said plurality of user systems. 

59. Asdectivec—c atam^ 

said computer syaem, that navigate ttaough said virtual environment, said method 

comprising the steps of: 

generating and controlling said virtual environment through said computer 



15 



system; and 

selectively communicating among said plurality of user systems via said 
computer system. 

60 ThemetrKKiof claim 59 further* 

at leas, two of said plurality of user systems via said computer system through the 

Internet 

20 61. Thememodofclaim59f^ 

62. The method of claim 60 further comprising voice communicating means. 

63. Themefoodofdami59fu^ 

64. Themefcodofclarm60fi^^ 
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65. The method of claim 59 further comprising the step of means of communicating 
between at least two of said plurality of user systems via said computer system 
without communicating with at least one other of said plurality of user systems. 

66. A multi-user, distributed, interactive, virtual reality system comprising: 

5 a plurality of user systems that navigate through a virtual environment and that 

interact with one in the virtual environment; and 

a computer system, coupled to each of said plurality of user systems, that 
maintains a state of each of said plurality of user systems as they navigate through the 
virtual environment. 

10 

67. The system of claim 66, wherein said computer system is coupled to each of said 
plurality of user systems via the Internet. 

68. The system of claim 66, wherein said state includes a location inthevirtual 
environment of its corresponding user system. 

15 69. The system of claim 66, wte 

by its corresponding user system in the virtual environment. 

70. The system of claim 66, wherein said state includes a representation of its 
corresponding user system in me virtual environment. 

71. The system of claim 66, wherein said state includes a history of tasks completed 
20 by its corresponding user system in the virtual environment 

72. The system of claim 66, further comprising a facilitator system, coupled to said 
computer system, that accesses said state to administrate navigation of its corresponding 
user system in the virtual environment. 
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73. The system of claim 66, further comprising a facilitator system, coupled to one 
of said plurality of user systems, that accesses said state to administrate navigation of its 
corresponding user system in the virtual environment. 

74. A method for maintaining the state of a plurality of user systems that navigate 

5 through and interact with one another in a virtual environment residing on a multi-user, 
distributed, interactive, virtual reality system comprising a computer system, coupled to 
each of said plurality of user systems, said method comprising the step of maintaining a 
state of each of said plurality of user systems as they navigate through the virtual 
environment. 

10 75. The method of claim 74 former comprising the step of coupling said computer 
system to each of said plurality of user systems via the Internet. 

76. The method of claim 74 further comprising the step of including in said state a 
location in the virtual environment of a corresponding user system. 
15 77. The method of claim 74 further comprising the step of including in said state a 
list of items that are owned by a corresponding user system in the virtual environment. 

78. The method of claim 74 further comprising the step of including in said state a 
representation of a corresponding user system in the virtual environment. 

79. The methodofclaim 74 further comprising the step ofmcludingmsaidstatea 
20 history of tasks completed by a corresponding user system in the virtual environment. 

80. The method of claim 74 further comprising the step of accessing said state by a 
facilitator system, coupled to said computer system, to administrate navigation of a 
corresponding user system in the virtual environment. 
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81. Thememodofclaim74formercomp^ 

facilitatorsystem,coupledtooneof said pluraUty of user systems, to admimstrate 
navigation of its corresponding user system in the virtual environment 

82. A multi-user, distributed, interactive, virtual reality system comprising: 

5 a plurality of user systems, coupled to a computer system, that navigate in a 

virtual environment; 

a facilitator system, coupled to said computer system, that administrates and 
monitors navigation of said plurality of user systems in the virtual environment; and 
said computer system that generates the virtual environment, that receives 
10 information from at least one of said plurality of user systems, that communicates at 
least aportion of said information to at least one other of said plurality of user systems, 
and that updates the virtual environment in accordance with said information. 

83. The system of claim 82, wherein said computer system communicates at least a 
portion of said information to said facilitator system. 

15 

84. The system of claim 82, wherein said information includes a voice message 
from said one of said plurality of user systems. 

85. The system ofclaim 82, wh^ 
said one of said plurality of user systems. 

20 86. The system ofclaim 82, wherein said mfomationmcludes a position update 
from said one of said plurality of user systems. 

87. The system ofclaim 82, wherein said information includes a request to acquire 
ownership in an item in the virtual environment. 

88. The system ofclaim 82, wherein said computer system maintains a state of each 
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of said plurality of user systems in the virtual environment. 
89. The system of claim 88, wherein said server system determines which 
representations of said plurality of user systems a particular one of said plurality of user 
systems perceives in the virtual environment. 
5 90. The system of claim 82, wherein said computer system receives information 
from one of said plurality of user systems and distributes the information to each of said 
plurality of user systems. 

91 . The system of claim 82, wherein said computer system receives information 
from one of said plurality of user systems and distributes the information to aportion of 

10 said plurality of user systems. 

92. The system of claim 82, wherein said computer system receives information 
from said facilitator system and distributes the information to each of said plurality of 
user systems. 

93. The system of claim 82, wherein said computer system receives information 

1 5 from said facilitator system and distributes the information to a portion of said plurality 

of user systems. 

94. The system of claim 82, wherein said computer system receives information 
from said facilitator system and said facilitator inhibits the distribution of the 
information to at least a portion of said plurality of user systems. 

20 95. The system of claim 82, wherein said computer system provides a scene change 
to all of said plurality of users systems. 

96. The system of claim 94, wherein said particular scene is provided as directed by 
said facilitator system. 
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97. The system of claim 94, wherein said computer system maintains a state of each 
of said plurality of user systems through said scene change. 

98. The method of interaction in a multi-user, distributed, interactive, virtual reality 
5 system comprising a plurality of user systems, coupled to a computer system, a 

facilitator system, coupled to said computer system and said computer system, said 
method comprising the steps of: 

generating the virtual environment by said computer system; 

navigating in a virtual environment by said plurality of user systems; 

10 adnmiistratmg^ 

plurality of user systems in the virtual environment; 

receiving information from at least one of said plurality of user systems; 
communicating at least aportion of said information to at least one other of said 

plurality of user systems; and 
15 updating the virtual environment in accordance with said information. 

99. The method of claim 97 further comprising the step of communicating by said 
computer system, at least apomon of sdd information to said faciUtator system. 

100. The method of claim 97 further comprising the step of including is said 
20 information a voice message from said one of said plurality of user systems. 

101. The memod of claim 97 fortes 

information a text message from said one of said plurality of user systems. 

102. The method of claim 97 further comprising the step of including is said 
information a position update from said one of said plurality of user systems. 

25 103. The method of claim 97 further comprising the step of including is said 
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information a request to acquire ownership in an item in the virtual environment 
104. The method of claim 97 further comprising the step of maintaining a state of 
each of said plurality of user systems in the virtual environment on said computer 
system. 

5 105. The metood of claim 103 fin^ 

server system which representations of said plurality of user systems a particular one of 
said plurality of user systems perceives in the virtual environment. 

106. The method of claim 97 further comprising the step of receiving information on 
said computer system from one of said plurality of user systems and distributing the 

10 information to each of said plurality of user systems. 

107. The method of claim 97 further comprising the step of receiving information on 
said computer system from one of said plurality of user systems and distributing the 
information to a portion of said plurality of user systems. 

108. The method of claim 97 further comprising the step of receiving infonnation on 
15 said computer system from said facilitator system and distributing the information to 

each of said plurality of user systems. 

109. The method of claim 97 further comprising the step of receiving information on 
said computer system from said facilitator system and distributing the information to a 
portion of said plurality of user systems. 

20 110. Themetoodofclaim97f^ 

said computer system from said facilitator system and inhibiting by said facilitator 
system the distribution of the information to at least a portion of said plurality of user 
systems. 

111. The method of claim 97 further comprising the step of providing on said 
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computer system a scene change to all of said plurality of users systems. 

112. The method of claim 1 10 further comprising the step of providing said particular 
scene as directed by said facilitator system. 

113. The method of claim 97 further comprising the step of maintaining a state of 
5 each of said plurality of user systems through said scene change. 
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